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Miss Lutz 15 studied forty individuals of 0. lata X 0. gigas and describes a 
group of hybrids which probably include both the types of DeVries, and in 
addition plants like 0. lata and like O. gigas, having their respective numbers of 
chromosomes. — R. R. Gates. 

Nitrogen fixation by Azotobacter. — Rrzemtentewski has contributed a paper 16 
that seems to throw much-needed light on the problems of nitrogen fixation by 
Azotobacter in the soil. Perhaps its most valuable feature is the demonstration 
of the accelerating influence of humus on the process. He finds that Azotobacter 
in pure cultures in ordinary nitrogen-free media can fix little atmospheric nitrogen, 
but that the addition of sterile soil or of humic acids or their calcium, potassium, 
or sodium salts to such solutions multiplies the amount of nitrogen fixed many 
times. It is interesting to note further that the humus derived from different soils 
does not yield uniform results, and that artificial "humus" formed by the action 
of acids on carbohydrates is of little or no value. Lipman 1 ' in this country has 
anticipated in part some of these results, for he found that the amount of nitrogen 
fixed by Azotobacter growing in solutions to which different types of soils had 
been added varied greatly. Krzemtentewski further reaches the interesting 
conclusion, as a result of repeated experiments, that humus does not serve either 
as a source of nitrogen or of carbon for Azotobacter. He finds that the various 
nitrogen compounds used in an effort to duplicate the stimulating influence of 
humus are without such results. When these compounds were used in conjunction 
with humus they were found to be even decidedly inhibitory in action. Why 
the humus should thus stimulate growth of Azotobacter he fails to explain, 
although he seems to have had abundant experimental evidence of the fact. The 
author was able to demonstrate as much as seventeen milligrams of nitrogen fixed 
per gram of glucose used in carbohydrate solutions to which humus or humic 
acids had been added. This is a higher ratio than has been reported by other 
investigators. He further succeeded in demonstrating by gas analysis for the 
Azotobacter what was long ago demonstrated for the legume, an actual decrease 
in the amount of nitrogen supplied to the culture. The organic nitrogen fixed 
in the culture solution was found at the close of the experiment to check very 
closely with the amount which disappeared from the air. 

The organism is a strict aerobe, neither alcohols, acids, nor hydrogen gas are 

CO 

found as products of metabolism. The ratio -~r^ approaches unity. The 

temperature optimum for nitrogen fixation is 28 C. Prolonged cultivation of 
Azotobacter on artificial media the author finds has little influence on its "viru- 



*s Lutz, Anne M., Notes on the first generation hybrid of Oenothera lata X O. 
gigas. Science N. S. 29:263-267. 1909. 

16 Krzemieniewski, S., Untersuchungen tlber Azotobacter chroococcum. Beij. 
Bull. Acad. Sci. Cracovie CI. Sci. Math, et Nat. 1908:299-1050. pi. I. 

17 Lipman, Jacob G., Bacteriological indications of the mineral requirements of 
soils. Ann. Rep. N. J. State Agr. Exp. Sta. 27:177-187. 1906. 
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lence" or ability to fix nitrogen. The contradictory results of other investigations 
are probably due to the use of different strains of organisms. The differences 
between these strains are varietal or, possibly, even specific, for cultures from 
various sources differ considerably in their nitrogen-fixing power. 

Beijerinck in his work on these organisms proposed a theory of symbiotic 
activity between Azotobacter and other bacteria. Krzemieniewski concludes 
that Beijertnck's results are to be explained not as due to the presence of the 
second organism but to the addition of humus to culture solutions. 

These studies should serve to emphasize further the importance of soil humus 
from the standpoint of agricultural practice. In addition to the solution of 
certain puzzling questions, Krzemieniewski has opened several very promising 
avenues for successful and profitable research in soil bacteriology. — Robert E. 
Buchanan. 

Mutability and variability.— Schouten 18 has an extensive account of two 
years' Oenothera cultures. Seeds from DeVrtes, as well as commercial seeds 
and "wild" seeds, and rosettes of various species were used. Several new mutants 
appeared, and a number of interesting combination forms possessing the char- 
acters of two types are recorded. The new mutants are O. blanda and O. cande- 
labrijormis, while the combination forms include O. laevijolia brevistylis, O. 
laevijolia nanella, O; rubrinervis brevistylis, O. rubrinervis lata, O. gigas nanella, 
and O. gigas lata ( ?). 

He makes the suggestion, which appears rather unlikely, that the nanella 
or dwarf condition in OO. Ltmarckiana, laevijolia, and gigas may be due to 
bacterial action. O. Lamarckiana nanella is found to exist in two forms, differing 
in their bud and flower characters. O. gigas is well known to show extremely 
wide variability, particularly in leaf shape, and an attempt was made to segregate 
several types, but without success, since the offspring from each showed nearly 
the whole range of variation. 

The occurrence of a number of combination types as mutants in pure strains 
gives a somewhat different appearance to the mutation phenomena in Oenothera. 
Schouten concludes that mutants originate by two different methods: (i) When 
both the gamete nuclei uniting in fertilization have the constitution of the same 
mutant. (2) When the gamete nuclei are unlike. Of the latter he classifies two 
sorts, (a) When one gamete nucleus has the constitution of the species and the 
other that of the mutant, (b) When both the gametes have a mutant constitution 
but not of the same mutant, thus accounting for the combination forms. Further 
evidence is obtained from the fact that crossing increases the production of 
mutants. 

The third part of the contribution deals with statistical studies of variability 
in O. Lamarckiana and its mutants, and in several wild species. The parts 
measured include the length and breadth of certain stem leaves selected according 
to a definite rule; the length and breadth of the petals and sepals of certain selected 



18 Schouten, A. R., Mutabiliteit en variabiliteit pp. 196. Groningen. 1908. 



